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The second phase of the I t a l i a n  upper atmosphere research g;re;grm- 
using rocket probes began l a s t  April with three  consecutive la~incki i~ge 
from the  Perdasdef ogu In te r se rv i  ce Range. The experimental tech-~ q ~ a  
here involved sodium and l i th ium clouds, similar t o  the January lauri?f~- 
ing , 

The launch s e r i e s  was conducted with a view t o  two basic p ~ x -  
poses. On the  one hand, we wanted t o  study the Ifshort-periodtt ~ ' L u c r ~ o -  
t ions  i n  the dynamics and s t ructure  of the  upper atmosphere above ths 
missi le  range. For t h i s  purpose, the launchings were made e o l a s e e ~ t i r r e 2 ~ ~  
i.e., the f i r s t  i n  the  evening of 19 April (sunset) ;  the second En t La  
morning of the  20th (dawn); and the  th i rd ,  a t  sunset of the same day, 

The other problem we wanted t o  inves t iga te  was the ng lood  dy-- 
namies~~ of the  atmosphere, i .e.,  we wanted t o  ge t  more informa-tian on 
the c i rcu la t ion  of a i r  a t  high a l t i tudes ,  a l l  mound the globe, To ;hs~  
end, an agreement was concluded with NASA on simultaneous launctingz 
(except f o r  l oca l  time dif ferences)  from the  miss i le  ranges a t  E ~ T -  
dasdef ogu and Wallops Island (US) . 

I n  both cases, these were the  f i r s t  experiments of this kind di:n 
rocket probes. The excel lent  success of the launchings, both i n  XLnLy 
and i n  the US, w i l l  fu rn i sh  us with useful  information on the  p r i n c i 2 L  
problems of the upper atmosphere. 

The Nike-Asp rocket  combination was used i n  a l l  three eases, Tke 
Asp, which i s  the second stage,  i s  s t i l l  an experimental rocket, i -x~  25s 
high performance made it preferable t o  other,  proved rockets, " I e  cne 
of the  Nike-Asp made it possible t o  g e t  data  between the a l t i t udes  c:' 
80 and 200 km; thus we covered one of the most in te res t ing  zones or" -. 17e 

upper atmosphere. 
A s  I sa id  before, the  launchings were completely successiadb. I n  

par t i cu la r ,  the land-based photograpking s ta t ions ,  located i n  the s c ~ e  
posi t ions  as  l a s t  January, were able t o  take good p i c t w e s  despite not 
en t i r e ly  favorable meteorological conditions; they collected a vast  
amount of information, 

The data were processed with the methods described f o r  the  Jal--~- 
ary launching. A s  soon a s  the t r ue  posi t ion of each point  of the ellrjr~d 
i n  space had h e n  established f o r  predetermined moments, we psoceede: 
t o  calcula te  the  dynmic and s t ruc tu r a l  charac te r i s t i cs  of the atnos-= 
phere . 

This memorandum per ta ins  t o  the r e s u l t s  r e l a t i v e  t o  the  dyna~iic 
pa r t ,  i , e . ,  the  i n t ens i t y  and d i rec t ion  of the winds during the f i r s ;  
two launcknings. On the basis  of the  customary assumptions on the oe-- 
havior of high-altitude winds, the l a t t e r  were p lo t ted  from the cioua'c 



project ion onto the horizontal  plane a t  successive i n s t an t s  i n  t i n e ,  2y 
way of example, we might look a t  f igures  1  and 2, containing d i a g s a r ~  
f o r  the f i r s t  and second launchings of the April se r ies ;  here we f"ii.d 
the posi t ion of the cen t r a l  ax i s  of the  cloud a t  two successive 2nsccrits 
( for  reasons of greater  simplici ty,  the f igures  show only two e U v e s i ~  

Figure 3 gives the polar diagram ol" the winds f o r  the evening 0: 
19 April between the  a l t i t udes  of 83 and 200 km. We should note par- 
t iculslr ly t he  double $4 shear" a t  the  lower a l t i t udes ,  i , e . ,  betwee11 83 
and 95 km, A s  we go higher up, we no longer ge t  any shear, but 3 gr231;laL 
ro t a t i on  i n  a  clockwise d i rec t ion  f o r  three quadrants up t o  725 h,,r*i- 
t u d d .  Then the wind -- whose d i rec t ion  i s  ENE a t  125 km -- tends PI 
move i n  a  counterclockwise d i rec t ion  u n t i l  it becomes stabilized. i n  t i  
southern d i rec t ion  a t  150 km. 

The wind in tens i ty ,  which had e a r l i e r  reached a  r e l a t i ve  mmi:~wl: 
around 105 km, then tends t o  increase,  s t a r t i n g  at  135 kin, untf E 4 t 
reaches the  absolute maximum of 140 m/sec a t  180 km a l t i t ude ,  FPem 
a53 km t o  200 km, the  wind maintains i t s  di rect ion,  except f o r  a ~ A z r r  
change a t  about 180 km a l t i t ude ,  which must be re la ted  t o  the nax;ixw 
in t ens i t y  reached there. Figures 4 and 5 give the projection of the 
winds on the v e r t i c a l  east-west and north-south planes f o r  the IEGSC?(~:-,  

Figures 6 t o  8 r e f e r  t o  the second launch, repeating the  senena 
adopted i n  f igures  3 t o  5 f o r  the f i r s t  launch. The first indics t ;  orls 
r e f e r  t o  the  a l t i t ude  of 108 km, and hence we do not have a shear hem, 
We can e a s i l y  recognize a  regular r o t a t i on  here i n  a  clockwise: direer;ior;, 
s imi lar  t o  the  one found i n  the f i r s t  launching, but not a s  proteetec ,  
F r o m  the  a l t i t ude  of 125 km (note the s imi l a r i l y  t o  the  f i rs"c~i , r~cl :  , 
the wind assumes a  s tab le  di rect ion,  while i t s  i n t ens i t y  increases t,- n 
maximum of 135 m/sec, which i s  p r ac t i c a l l y  equal t o  t h a t  of the t i ; -s 
launch, a t  a l t i t udes  from 170 t o  190 kni. I n  contras t  t o  the f i r s t  
launching the var ia t ions  i n  d i rec t ions  at the &higher a l t i t udes  are s4;- 
f i c i e n t l y  noticeable. 

For the second launching, we have data  a l so  fo r  a  port ion 0,-' arx 
descending t ra jec tory  between 190 and 140 km a l t i tude ;  from this we kc", 
the indicat ions  on the  rlvery shor t  period" f luctuat ions ,  i . e ,  , cn ;kc 
di rec t ion  and i n t ens i t y  of the  winds which are  very few minu%es spar - 
i n  the same zone. T h i s  s i t ua t i on  i s  shown i n  Figure 9, LogicaLly, ;he 
two curves are  very s imilar ,  but we can de tec t  a ce r t a in  difference,  
both as  t o  i n t ens i t y  and as  t o  di rect ion,  which becomes more netLcea;le 
ra ther  gradually, as  the a l t i t ude  decreases while the time d i f  4"e re net 
between the  two curves increases,  
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figure 1. Horizontal projection of cloud. - Central axis of cloud 
180 sec af te r  launch; - - -  central  axis of cloud 240 sec 
a f t e r  launch. 
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Figure 2. Horizontal projection of cloud. 

I 
Central axis of cloud 

236 sec a f t e r  launch; - - - central  axis  of cloud 336 sec 
a f t e r  launch. 



'Bgure 3.  First Launch, sunset, $9 AprU 1961. Polar diagram of wind 
antensity and direction, speed i n  m/sec, al t i tudes i n  km. 
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Figure 4. First Launch, sunset , I 9 April I 961 . 1 -- a l t  i n  km; 2 - 
speed i n  m/sec. 



5. First Launch, sunset, 19 April 1961. 1 -- alt in km; 2 -- 
speed i n  m/sec. 



I$*: 
Figure 6. Second Launch, dawn, 20 April 1 961 . Polar diagram 6f e r r d l  

intensi ty and direction, speed i n  m/sec, al t i tudes i n  km. 



Quota in km 

F i g m  7. Second Launch, tiawn, 20 &ril 1961. 1 -- a l t  i n  b; 2 -- 
speed i n  m/sec. 
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Figure 8, Second Launch, dawn, 20 April 1961. 1 -- a l t  i n  km; 2 - 
speed i n  m/sec. 



Figure 9. Second Launch, dawn, 20 April 1961. 1 -- comparison between 
ascent and descent phases; 2 - ascent; 3 -- descent. 
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TABLE I1 

Launching: 20 April 1961, dawn 

1 -- a l t  i n  km; 2 -- speed i n  m/sec; 3 -- direction (from N i n  clockwise 
direction). 

- END - 

- 13 - 


